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(54) ADAPTIVE TRANSMISSION CONTROL SYSTEM 1 and a high frequency component can be sent later. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To transmit image 
information to a client with the delay a degree without 
giving unpleasant feeling even when using a radio 
channel and a low* speed channel whose the throughput 
fluctuates. 

SOLUTION: Image request signals from a client 1 are 
informed to a server 3 provided with original images 
through a proxy server 2 in the case that the image 
information is not stored in a cache 3 of the proxy 
server 2 and the image Information sent from the server 
3 is stored in the cache 4. The proxy server 2 inquires 
a channel speed prior to the transmission of the image 
Information and the client 1 informs the channel speed. 
The proxy server 2 changes the image quality of the 
image information by an image quality change function 2a 
corresponding to the channel speed, transmits it to the 
client 1 and stores the image information of the changed 
image quality in the cache 4. The proxy server 2 can be 
provided with a frequency component separation function 
2b, a low frequency component can be sent to the client 
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(54) \sm(o^mi mmBmmz^T.'Ti^ 



(57) [^*?J] 

H^1f««=lr^^:/'>rL4(C#«$n^o ZfU^i^'^- 

-r^o :/n+ix . ti-^A^ 2 \zmm.w^j^'^mmm 2 b 



?-9 ass 



(E 



J) 



2b 



.1 



1^ ! 



3 




(2) 



D+-> . ■^-/'^{zmn^^mm^WLif. 
m^tammiz^D^m^nrzz^a^zy ■ ^-mi^^y^ 

1J— A*©iiM#1f^^^^7'rT>h've3|-rsi?Stc, 

• '&-nti^^^-i7yht.(Dfi\(DmmMmz^f:)'^i: 

te© 5 -f T > h/i^ e-eiiljiSJCJS i;TSlt#tt;t 
yn^v- . -9— A*{c*3<.iT±ie7'n:7^'-;Hf^7^->^ 

c^^^Tyh^z&m-r^mmT!)^, •?-cDa.— y-'75t$,^;6^i; 
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• ■^-n^^\^x^^^Tyv\z'^mt^'^mMm^-j 
^ v^ryY\zwm&mmm:Wiyi^}Li:.^\z, y 
It, 

fcL<«, a— tfoui'x;^ hfc/SCT, ±Kiii«(Di« 

mm^'^mnm x a. 

[0 0 0 1] 

E<Dmmm'm^-vvv-^\z^\^x. ■^-n\zmm.^t\ 
fdmmmm.^oz>y7yv^>^mt^mz. 

■y— A* (Proxy Server) (CJ; DH^^riiJi&WlC^SlLT 

eii-r ^ ^1 i: ^ jifse^jejisiip ->x 7" A tr 

^ty. -f >^'— ^-y htCjoViT, www (World Wide W 
eb) (0:/7'?1f^ffioT5^^Xh, ^"y-y^i v^. IBI^ 

/^af^^fjA-r A-5"^x h{'Ti'.-fe7.-rs[^{c«. — 
^tc5^=^x v'mk^^y'-'^mM^mz:K^\mmmmi 

©jc^^cx^u-T'-y vf)'im^wsi\z^':>x^mit^m^ 
tf'A*<^ofc<Sj$^tiHi^$:fijffl-rs«-&»c:i®pg 

[0 0 0 2] 

[tit*©fi«B] fie*. WWWWffi'^WTi'-trXfc^iiT 
i^x^^-:fu^y ' -y— A*s=3gm®0ffcS< 

[0 0 0 3] :/n^-> • -y— A'®^^-y->a.1itg<©i!;fP 

O^giJ^TSfe-SURL (Uniform Resource Locator) \Z 
J;05^-^«lf#«)^**^a&Si:, yp^v' • -y— A'«ffl 
faHIig^S* LT^ U i/:t-;L'CD5='-i5' ^Jto ;^cWWW■y- 
RLt7='-^'S:4^^-y v-iT^o 2(HlgK;(P^. IrIDUR 
LTx— iS'ro^fiS^dta&Si:, ^aCttWWW-y-— /N-'v 

^ify-iTyv^w^. ifu^y -^-n^m^x^tzM 




[0 0 0 4] 

^xASr^SSoTPPP (Point-to-Point Protocol ) 
[0 0 0 5] 

[^S^«?*T?>Aci60^©] 0 1 uif-mmw-Mm^ 
i'T> h 1 tc|5i«8iiS«^m*Stl 1 a*3ctyf:/a=lr-> • ii- 

[0 0 0 6] (1) i'^'rT>i> i7&^e>®iii»g*«^ 

^^ia^W^gTJ^T'D+v^ • iJ— A* 2 4 
fc:||«$nTti/j:l/i«-&, • It- A* 2 SrMeSL 

>h^3tft$tiSo :/n:^^-> . -y— A2-e«. 

fgfcjtcUT. 7'n4^-> • -y— A'2T^fig$n^iii^®S 

PDc immw) ^^oit*s^iHi^Tfe-s«^< «zs 

J;0, ^'^■'S^\z^m&m'&mi\v^^'^^-^hts-< . rL— y-' 

[0 0 0 7] ^fc, B#Pp1W{C||5eS7.;P-7'>;/ N^^'^-fbt- 
^\zmfz.7.}V--:fv h-Cli-r)fc/iyiPpKcOi«tiiIili!S:Mffi 
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«fet^i5i©^jt»Cck OX ;!/-:/<;/ Vim 

[0 0 0 8] {2) -/u^y -^-n—^^y-^Tyvm 
^mm\z. ^y^Tyvii^ib%ibnfzW^mm.(Dm=^ 

[0 0 0 9] {z) fy^Tyh\f)^ib<DB.m.mmzii 

■a-T:7^a^-> • -y— A2®^-vyv'3.4{c#«$n'5, 

^\zmW.i^y-(7yhi)^^ ® tc^iSt-r ^ t> « 

[0 0 10] (4) yn^v- • -y— ;n*2 ici— y-*#{4® 
2b^BeML< ■:fuy^-)Vmmy—':f)V2h\z:i-^ 

<. -?-LT, :x— y->e.li*$nfcI^^lfe^f^*t^t^e^- 
-y-*^?yD7-1'-;ns$g5^— ::^;b2 b{C^e.;i^i;*^fltL 
T'n+v' • -y— A2-e«-?-cDiii»cD 

(5) -fu^y • ■^-n2\zmm.'^m(Dmwkfi^^^^ 

spt?) d iixnmtm^^^m-t^ z. t*^T^sissMfe 
fi^»tc:9-ttSo -^LT, ^^Z'^y^7yhl^z^m'1^^^s. 

[0 0 1 1] 2^^B^«tt:^Jli~2«%H^Jci3iiT«, 
±fB (1) ~ (2) <DJ:oizm^lytz<DX\ -fa^y- 

-y— A*- ^y-iry v^(r>mm^w&^xs-^(o^m^m 

SS{c:ti:^$-t±S ;i <i:;^j < . ::3—^\zM\^xn\zmMmz 
~'&<DW^'M&X'DUi)'^':3X\^^^oUT ^^L7.'^^:x. 
— y-*fC#x.i>^:i:7!»^T#S. *^WOt»*^3©5gl«fc: 
*i.^Ttt, ±@2 (3) ©J;-5(C«I^L. .SK^^HLAc 
Bifiafc$)t)1tT7'P=^^x • ^—n2(D^\vy^^X^ 



m 

±is (4) Octof'^^b, "tni^iimm-n-itttf^mm 

^ -)Vmm9—-:f)l 2 b JCS® LT*5 < d t 

*5t^T«. ±ia (5) <Dct-5tC«jErgL./t<7)T', lHl^(D*iJ 
[0 0 12] 

> 12 if:fo=iir'^ . -y— ^N*, 1 3 «th— ;XTa& 0 , 

^J'^-f T>h 1 1 H^CDiSS^^ttiT SHI^jSS 
^m«i^6l 1 a7&^'B2«i^nT*5f9, yn+->.-t)— A*l 

2*^e.Ptgti-&t)i±ic:]c£;i;T, mmms.Amm\BiUi 5^ 

:^^bTi7 5-f T>h 1 i*^^:/n^-> • -y— a*i 2izm. 
^n^. -/n^v .-9— A-1 2tc«iiIK^S«tg 

1 2 a*«^i$nT*50. T'D+v- • -y— /N'tti'^-rT 

> hFaicoiHi^iSfid^jittsn^i:, ^T'p^^v' • -y— ;\* i 

D^rv- • -y-— 2«+-Vy->i 1 4S:{ix.Ti5'9. -y- 
-A'l 3!6^CMe.n^iii#1«$B45ctCXiiiS^jgaigl 2 
a {c J; 0 iiiS^^S^nTiiiilgif $S«±aB^r+ l 4 

[0 0 13] |pIiatC:fe(.iT, i^^-f 7'> M Id^&CDia 
«feS*{t^«aftIiI«l 1 5 Sr^LTT'a^v' • -y— /n' 1 

2 \zm^n. yn+v' • -y— A- 1 2 ttS^$nfeiii«fe/65 

4^^>y->3. 1 4(C#?i$nTl^;^cClii, H^S^^iM 
HISSl 5€:^LT^H^^Jtt3-y— /N'l Sfca^JT-S. 
^LxT. -y— A*l 3j6^e.iie.nSiii«ft1f^Sr, ^-^^y-^ 

^1 4{c^fa-r-g)<htfeic, i7 7-rT>h iitcMfi-r 

Tti^«-&{c«. 4^-v;/->3.1 4tc^«$nfciii^ffi#g 

[0 0 14] ±mmmmmo:)mmiz^iL-^. -/a^iy • 

■y— A*l 2«^7'fT>h 1 1 (C^^LlEl^ii*«Pp1li^ 

■ •y-->'\* 1 2 jcii^-T'So T'o^^v' • -y— A* 1 2 ©®K 

1 2 a «±fei5]^jSS1»ffi(c;£; DT, i7y^7 
Uimm\zLXi;y'i7>h 1 HzmiST^o ^tz. 

-e-LT, iim^^^yyvfs^^^mmmzi^^x:. 
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[0 0 15] itu^i^ ' -y-— /N*l 2, d7^'rT>M 1 

wimmz^y)mM.mmw&u (x;p-y>;/ 
^w^\z. ^^^7>hi i*^e.#e)nfciHi^)iSco^ 
a^^-y • -y— /N'l 2d^e)^7-rT>M i {ceit-r-s, 

[0 0 16] /i*5, B#FBTO»C^5SlX;i/-^-y hf)^^ifr 

^^oUMm^m^>^mzLrzm'^izu. mm<Dmmm 
im\zmz7.)v—-:^'y hx\^^-orzhjffuV.(DM^mm^m 

• -y— A'l 2/5^6> T;^j:^3-^'I*$8 

mm\z^r)fRmmm*^^itLrzm. mw(D&m^^^> 

±}iLxs>m^mtLfz. ■rtiit>-^mmm(D:i>mmm 
=s:ikisbx±is.i'X. t(Dmm^&m.-r^^oizLxh^ 

[0 0 17] —ys. -fa^zy ■ +>-- A*i 2 -^^-ryy 

hi IFbItS^^tt^ASt^o/cPPP (Point-to-Point Pro 
tocol) J;t3<Si^:^clHl«^<se5S<i:ejtfi#rBl/0« 

-- y-'iciSjiiHiillTSM b T I i * t *jtia ^ -ar^s; t 

[0 0 18] iii3«. yp^v • -y— A'{c:*5tt-siiiK^ 
^Ms^>H®«iiiis?r*-r>'p-g^^-i>Tfe^. ^mm 

m\zti\,^x. mmitj PEG^m^tLx^^^o qyr 

(quality factor) J P E GH^OSKS^^^ 

x-iJ'-y-'fX (.tim) tQ factor («iitt) <DM«^£04 

[0 0 19] *IIM«3H'*5tiT, iBK^glMa^tAT® 
J: o \znt>n^, 

(1) q = 3 0 ©Sifife^Sr^fiK-rSo q = 3 0 CDH^Ot^— 

^'■y-rx^s 3 0 trs (xx-y^si) „ 

(2) x-r$'-y--rxs soin^-y-y hx-^'-y-'fX (a 

^filtTST^—^'-y-'f X : Target Data Size) CDHAS: 
*J6^ (X5^-y>^S2) , ^LT. -^©S A;^^fF^^^ 
$gffl (±5 ~I0%) {ZA-oXf^^^^^^m^ (X^-y^S 
3) . flF^®M$SffltrAoTtinfS, ^?£WifflKA7^ 




3) . 

[0 0 2 0] (3) ±mmAf)m^mmmmizx^xf>^u 

i:LT2 0«rJgb (^'-^-y h5^-:S'-y--f X©:&*Vh$ 
q Step^£?l<) , qstep «1/2{C^ML 

T*5< (X5"y7'S4, S5) , ::;iT. ^—fvVf 

^H(I(Hl©{Hc«#g|;t (Xx'y::^S6. S8) , Xt-v 
■/s 1 2(rfT<. 

[0 0 2 1] (4) mtzfimm (q=5 0) ^±l&t^. 
7) o 

(5) s sot^-^'y x^itmvx. mA 

^^Sb {X7-yfS9, S 1 0) , ^HKDMj&^'WHI©^ 
Ut^-vT'S 11). Xx^yT'S 1 2(rtT<. Sfc. ^ 
1 2{Cff <. 

[0 0 2 2] (6) XT->yys 1 2{3*5tiT. 

— :$'^Sfiiq StepSriiIK/l^;<— iS'^SfflroR/Mitq St 
ep_ min tItlSeL (XT-y'^S 1 2) , q Step<q Step 
_ minOJS-g-tCfa. X^y-XS 1 3{C:feViT, 3^ffi<Dia 

LTffl^i-5>o Sfc, q Step>q Step_ min (Dm^^^ZU. 
X'TyXS4liZM'0. MtBb;tJ;'5tc, q(c, q Step® 

^lc«. q Step*?l<) , qstep «l/2{C^jgb. ± 

sBMs^i^oM-r. si±(Dj;i^fmm^m'om-rz.iiiz 

±0, m4\Z7f:T^oiZy'-^^^X^^-yyh-^-i 

[0 0 2 3] ^;ft. ±#:(©SiEn®4'T®ya^-> • 1i— 

A*l 2\^)k(D^O\zmV^f^. 

[1] i75-rT>h 1 i75^e>, ^ffi®[Hi^3is<&#^. 
[2] mm.m.-b^(^. iiawMa^mt'se-^T, ajgnc 

^q (quality factor) ^WM-f^. 
[3] iii^p°pMA^^-i$'t. i7^<T>M l;5^e.'J 
i/xx h ^n/cH^^^x., iilM^H^ig 1 2 a led; 0 
J PEGiiit!(7)a«^SMa5rfir5:i<»:T, RFfMWiB^i 
(ffiM<&5^<tLfcfe(73) ^£#So :^p + ~> -it- Al 2 

tt. *t«iS^«J PEGT-*;1^j5^% G I FiS^^J P 

E G \z^m-^ z. t 'h-mmtvx^tSo j p e cmm. 

•Sq^ri'^'— (quality factor) Srlt^T-S. 
[0 0 2 4] Qyyi^^— (quality factor) «. iSM 
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quality factor^/h^ < -rn«, mmtm<tt^A^^ b* 
tU^o J P EG(Dquality factor i:iii#®x—^'-tK 

x®p^«. mm\z^^-r^<Dxr^x(Dmmizmxit 

JP® J PEGi®flfe3tS[©iii»/1^y— ^'tbpp (bit/pi 

xel ) OM^<£:«t)bfct)C0€:, HSlC^f, 

[0 0 2 5] &?>-^>X)\^mm\zj^^wmx\t. q = 7 

5T#^;^nfcBfife<£:q = 3 0*T^-r<i:> ^(DiH^® 
5^-3'-y-fX«, iy2iZtJ:^o $f>{Cq=l OtcTS 
.t, $e.lci/2i::;i5:2>, ii^T, fetOT^-^'it-r X 
$rl 0 0 kB, |Hl^jaS^2 kB/s tT^-h. 
eitlC 5 0 s 75^*^-f>*^. q = 3 0-Z?tt2 5s. q=10 

T«i 3 s iimmmm^mm-r^^itmx'^^o mmz 

-3ViT«> q = 3 OTfc^^ <9at^a*:)*^e.fj;t^= q = 
[0 0 2 6] quality factorSr^M-T-S^l^itt, OL— tf 
1. , 2. tcist^T. iaH^$iJ1^LTeitli#K^@8IT 

s^^*ff5, 1. X rtjvij sra*^5-rsc:t-c®«$ij 

S:*^Ti''X-i' :/lc:/j:-5« quality factorCD^MSr^f&SL 

7tu->;^®4. ic*5ViT fm^i ^mnT^z.txT 
i/y'^xizfA^o mmmzi:tm±^mmmx 
•z>ts.i)^-DX\/^^ti^<D^otj:.7^ALxmm^n^i)\ m 

ji^Sr«t AT e> ^ d i: J;o TIS^T So 

[0 0 2 7] m7\t:^mmm2<Dm&m^9ri-rmx$> 
2^iiig^aj«7'D^>' . -y— A'l 2fca.— tf^^aoT' 

^^t\^x^ y-(Tyh^B.m.-r^^o\z\^tz%<Dx% 

■So BI7tC*5tiT. 02 tC^Lfcfe^ilSI— ®*)<7){C(J 
W\—(D^^tiM-^^nx^K>. *^5S^J{c*5liTtt. T'a 
A*l 2{C7'D7^— ;Ht$85^— y;H 2hifi 

mm-^nx^ -xuy^ -)vmmy—zf)v 1 2 b 

=L—^ti^Sxntn.fj-^^—^m^^hVx^m't^ 
:zii^^m.-r^mm<Dmm'^ (urd -fymm-^nx^^ 

e.ns. ±m-xuy ^ -)vmm^-zfMzmm^n^m 




[0 0 2 8] *IIJS^JJ'*3ViT. T'n^v' • +»— A* 1 2 
• -9— A* 1 2 (cSI^>n?>, yp+v • 1f-A* 1 2 

ifeSrjto-y— Ai 3 (cjia-r-g), ^-ux, -y— a*i 375^ 

iil«/5^*^^ -> i 1 4 lC||«^nTV^^«-&{C«, 

[0 0 2 9] ±.smmmm^mm-r^izm[^. -fu^zy 
• +»-- A* 1 2 tJT'o 7-1' -jn*$ax-:/;i/ 1 2 b ^mm 

yD:^^-> • -tj— A* 1 2 -etsfiiB 

T>h 1 I'viH^s. 
[0 0 30] 08 it:^^m<Dm 3 ©HJS^J^Ir^-rHlf * 

/5^T€-s{g;Mz^^5i-a:. "ttuzmmT^:! txmmti.m 
m^Amr^z.tA^x^^mmm0!(.mz^\,f. ^iz^m 

ii^?>i^mi&^^^m^:ii:x\ mm<Dmm^m^mi!b^ 

^0\ZLrzh(DX'&^. 
[0 0 3 1] 08IC*5tr>T, mlieigl2 IC^tfcfeOtlSI 

ViT«. T'P^^i^ • -y-— A' 1 2 (CH^^M^fig 1 2 a {- 

m^i$.^»mmm 1 2 c tcj; oH^w^s^iSii&^^i-i 
mm&^^\z^m-r^o m9^t±mmmwc^^^mmm 

<DmiiS.(D-m^^-tmx-$>^. m&wini^^^mmmi 2 

©iiii^^rtett-rs^ittiii^BStigpi 22 a:. ^mmmm 
ijggpi 2 2tcfBtt$nfc#j^feiujg^i-oiia»<£)M*?e<uc 

[0 0 3 2] *SllfS^J»c43tiT, yo^^v- • it— 2 
Srcn-LTT'n^v' --y— A'l 2tcjM?>n-5, :/d+-> • 

■y— /\* 1 2 itmii^^tircmmf)^^^^ y 1 4 \zmm^ 
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^ito-y— A*i sizm^T^o ^LT. -y— A*i sA^e. 

mf}^^^'y'>=L 1 4\zwm^tix^^^m'^iz\t. 
1 4\zmm-^nrzmmmm^^y-i7>h 1 1 tern 

-/N- 1 2 «®iSftfig^J-^f!Sffiltl 1 2 c f'cfc 0. H^lflS 

^fijsfefig^tt. ^mzma-r^^itxmmrmm^S: 
m-r^ z. t-fjix^^mm&^^izmf. ^mmmm^ 

1 2 2 {CtBti-r-5. ^LT. $ttC<g;iljSfi£i}'^i'V'f T 
[0 0 3 3] i«iliS^^t^it?)lS^i:L.T«, IH^OS 

^mm^mmi^x'^mmzmmLrzK). &^v^t. =l- 

(DJ:oiZLXMmm^^^i7y-(7>hl HzmttiT 

(1) ^D+->--y— A*i 2*^, '^mmm<Di&mmi$.^^ 
mzmz>xM\^mm^=i.—^\zKi^, ^(D^ma^y^-^ 

is.^^^^mmzm^x. mmrmm?::i-'^izM.-^ 

(2) ^p^rv'--y--A*i 2 75t, ^m.mm<Di&m^nz^^ 

[0 0 3 4] 

^\z^mLrzmm^miiiLx^^^(Dx. tm^MK*3j;Dt 

"tO^m^^iRT^Zt^^X^, a.—^l,z^iz—^<DT 
•^i^^cD i 5 ;^d:4^J5Jy5t^l!)-r ^ iHl^*^ ^ T -ir 7. L T 1/ i 

(2) ffiM^^irL^tH^^j^^p-a-TT'P+i/ • ■y--A 

v-iLTI/i-SCDT, yzy:j.l-rzmB<7i'p\Z 

t^, =¥^y'>^Lrzmmmm^±vi^y^7>Hzm. 

(3) i2:Bmmm<Da.—^Aiffa»t:mtLxGmr^i=. 

-> • it- A*tc5g@ibT*3< :iti?.<Diii»lt 
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mi] :$^^m(Dmmmmmr'$,^o 

[0 3] :/p^-> • it- A(c*5ttSiiiM^SIM3S®«liilS 
[04] X— ^-tl-^Xiq factorCOM^^rS^TST* 
[0 5] q factoribpp (bit/pixel ) ©M^<&^T0 

[06] mn^motzibaim^mmoym^^-tmx'h 

[0 7 ] :$i^m<Dm 2 «ll»6«a|®->X?-A®^JSKS:*T 

0T$.-g>o 

[0 8] *^Bj®m3co3IMC«J<D->;;^T-A®^^$*-r 
0T*.5o 

[09] ^l!feia[fiK5i-^i-|||fi!lfilO«lfi£fifiJ*^-r0T*-5. 
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